PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 09-231 973 

(43)Date of publication of application : 05.09.1997 



(5 Dint CI. 



H01U 4/58 

HOW 2/16 

H01KI 4/04 

HOI II 10/40 



(2DApplication number : 08-039434 
(22)Date of filing : 27.02.1 996 



ODApplicant : MATSUSHITA ELECTRIC IND CO LTD 

(72)Inventor : WATANABE SHOICHIRO 
FUJIWARA TAKAFUMI 
KOBAYASHI SHIGEO 



(54) POSITIVE ELECTRODE ACTIVE MATERIAL FOR NONAQUEOUS ELECTROLYTE BATTERY/POSITIVE 
ELECTRODE. AND NONAQUEOUS ELECTROLYTE BATTERY 
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and the electrolyte solvent composition of the battery are optimized. 
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bBfcffc*li» S EMII^IC i •) 2 ^ mtTFO^/b-fciB^ 
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raw* 3 o A&T<7>Mii¥'&zm-f2>mffitem* t £mm 

Mt^LTl 0 %ti.TT* 0 > JLo, 3 0AJ^T<7)«B 
5L*a**i-42»WOilfe#1t*»0. 0 0 2 c mVgft 

t-c* tt**-r tic 

fco 

[0 0 6 1] :<?)J:?i#tt^'Jf5AS^^ 
*BMt*Mi» Attfc, fl^sSN io.ssC o 

o.is (OH) 2T*S£:ft&#ia^S!@^- ^^TKStfb 

[oo6 2] BETitm.ffim*>. mun&mim 

Wfi^No. 2, 3, 4 1CtfL£0. 3-1. 5 
mVgtO. 0 0 1 5-0. 0 6 cm 3 /g^KHt*SIJ 

-C&£ 0 No. l<Otlcf*lieSW^<> ^7^5 



20 



50 



40 



[OOeSlfo^fWlin. 5-10 /urn, 
??ytJE#l. 8-2. 5g/cm ! <0«SIfM: 

[oo6 4] mmm2) mznmmt ur, hjscti 

-&*BMfc»4r*SMfc tL i tN i+CoOi* 
Jt* s l. 04 : 1 Ufc* <fcd Uil£-U HMMWMTFK 
j3V>T6 0 0t\ 7 0 0t> 9 0 0t, 1 0 00W 
tl.-rtt^LTU^^Am-^- vy;W^b^6. 7. 
8. 9 5r^1-^mi± (Mkfll) iPWo*ftl?«j| 

[0 0 6 5] iibWOf^Af^^^-n^H 
BMbWOfttt* (ft 3) t-^-to 
[0 0 6 6] 
[163] 



No 




£ R3 








CO 


<*SJt 




ift # & 






(%) 


(of/*) 












10-200 A 


6 


6 00 


4. 3 


0. 00042 


0. 00977 


7 


7 0 0 


4. 4 


0. 00038 


0. 00864 


8 


9 0 0 


4. 1 


0. 0O027 


0. 00659 


9 


10 0 0 


3. 7 


0. 00023 


0. 00622 



[0 0 6 7] (St4) tCNo. 6-90'Jf>At^ 

[0 0 6 8] 
[164] 



No 


vi H s a 

(mA h> 


(raAh/g) 


(%) 


6 


4 6 2 


134 


88 


7 


6 1 1 


177 


9 3 


8 


5 5 5 


16 1 


9 1 


9 


4 2 5 


123 


8 6 



50 



[0 0 6 9] (ft 3) s (SI4) *felHfe*»4J:dU, 
No. 6-9<D')^^AU^-y^r^Wiitmt. v»-fit 
i> 3 0 AJGlTOffiWfMUJt* ^IMMHW^hS^fcaK 
ft##1£liffc#f£[s]«^Ko^-a±8 0%tJL±Og.ff^ 
#14£^L*:j^ 6 0 0t:t 1 0 0 0 "Ct^JSLfcN 
o. 6, 9Uov^T{±<S^K<7)?IJffl^**-?-tl.-? r *tl 3 
4. 1 2 3mAh/g fc^HTt^h? < fcoTV>£ 0 
HfJrlc J; *)m^Ltzm^ 6 0 0rt-^LfcNo. 6 



-7- 



(8) 



- 2 3 1 9 7 3 



13 

No. 9-C<±. ft&JSfitt+^Kit^t^&fcOO. * 

tz o W±<o i o tz*i§w (7> >; + tf a * ^ *SMfcft 
(±700-900 icoiMEIEH-P'frJRi - *** 1 ** t 

[0 0 7 0] (Hifetf93) LT, (Hife09 

i) tpwi:iyy*-3/<* M*6*BMk» 

C i o T 5 /I mOf *5fiSS:ffofl;*aN iyCo 
i-v (OH) 2 Ui3^Ty = 0> 0. 9 5. 0. 9. 0. 
8. 0. 7. 0. 6<0&&*#o^yyA'-:3/ < C/Whia* 



i0 



[0 0 7 11 #*itfc-**-*-3J<JU ha-&7R^fk^ 
S-TK^fk';^ U t L i fcN i +c oO-=e;Ht**i . 0 
4 : 'll=&£J:*£ft6-U »ft#H»TU*Jv»r 8 0 
Or-Cl OB^K^LTL ixN iyMi-vOa (x : 1. 
10^x^0. 98, y = 0, 0. 95. 0. 9, 0. 
8, 0. 7, 0. 6) *#*U »fc*tfc*R»fc» 

MLTlftllStJtNo. 10, 11, 12. 1 
3. 14, 1 5 b Lfz 0 

[0 0 7 2] ft&ilfcV?-9Afefr-y4 r A'-=i/<A' h 

mm<r>®&* (its) 

[0 0 7 31 
[*5l 



No 


& 3 


y * 

(LiNi r Co 4 - F 02) 


m H 
fMMt 
<!*) 




ti * 8 

(crf/g> 

10-200 A 


10 


4. 84 


1. 00 


4. 2 


0.00026 


0. 00619 


11 


4. 96 


0. 9 5 


4. 5 


0. 00025 


0. 00556 


12 


5. 1 2 


0. 90 


3. 9 


0. 00027 


0. 00692 


13 


5. 02 


0. 80 


3. 6 


0. 00036 


0. 01000 


14 


4. 99 


0.7 0 


5. 1 


0. 0004O 


0. 00784 


15 


4. 63 


0. 60 


4. 8 


0. 00026 


0. 00542 



[0 0 7 4] (*6) K, 1 0- 1 50'Jf)A«^- 

[0 0 7 5] 
[*6l 



No 


m m « a 

(m A h) 


(mA h/g) 


(%) 


10 


4 8 6 


14 1 


88 


11 


5 2 4 


15 2 


92 


12 


5 8 9 


17 1 


90 


13 


6 0 3 


175 


8 3 


14 


5 8 6 


170 


8 1 


15 


5 2 8 


153 


6 8 



[0 0 7 6] («E5) , (Sc6) i»6«f>*4J:^:, 
No. lO-HO'jf^A^-'yyMttli, ^ 
■fttfc 3 0 AttToaiWWIJfc, £W«#«J&*'h3v»fc 
*UfiH¥4Wti±«^«HHsp»cov»rii 8 0 %£LhoA 
Coi s 4 0%ffl»3ii.fcNo. 1 



5T*I±, 3 0 AttTOffi|-J#«Jt, ffiBHSfMI^Sv* 
•HrKiDltUa*, Ho. 15*>ft»TI±Li 

Co 02, c o3040t*-^^g.46t>2M.7t 0 

ib, Co@IiA { 3 0%?:ax.Ji, H»5c*li5fe£»c 
l*H**i*, »»»CLiCo02, C03O4fff4L 
TiJ*», #UCo3 04**«»«[0«-/R««Ei: tTf^ffl 

fc. 

[0 0 7 7] Co*S§UTV l iv>No. 101? 

JiS^ROfOffl^l 4 lraAh/gt/J^{<cotv> 

* v> ? *> i:W«ORft**lEl:itLrL * d 

fco L i N i OzlilEifecOSteifcSUilfcfcvs -^O^ 
Se&ri^fk-f 4 3W f $ft# $ *t T J3 IJ (W.Li, J. N.Reimers 
and J.R.Dahn,Sot id State Ionics, 67, 123(1993)) , 
L i *IK*t-4U#v^a***Hexagonal^c>Monoclini 
c, $ «b i-^2 Hexagonal, $ 3 Hexagonal^ tgS-fkLT 

50 [0 0 7 8] N i <7)— SHCC o Zmfe-fZ^LtK J; o 



-8- 



(9) 



3 1 9 7 3 



15 



16 



10 0 7 9] z\flb<D&%zfrb^ LixNiyMi-yO 
2 (x : 1. 1 O^xSO. 98) Ui5lt^>®^7t** 
liO. 952syS0. 7 T*4 i fc**a* Lv» D 

[0080] (mfetRi 4)^4 Mt&ffl tLx^ mmm 

v*-C5£»- -y ^fr ON i * v&JgKtt U 

?3S»n£fK *>OjgJg;& J 8 5 : 1 5Kfc*.fc-?KMn, 20 
Ct, Fe, Mg> A 1 <7?«£®y£Sr?£JJDU (fUfc0» 
1 ) t Wl%L<?>Jj&X 5 mO^&S^^fc^N i 
o.ssMo.is (OH) 2 (MtiMn, Cr, Fe> Mg, 
A 1 OV^rtt^) - 5- 

[0081] nbixtz-v $-)i>w.&7i<.mt®z*mit') 

f^AtL itNi+M^tWl. 0 4:1 Cii 
i^t^U ^t^H^TUJ3V^T8 0 OtTM 0B# 
fflftfiELTL i x N io.ssMo.isOa (x : 1 . 1 OSx 
2s 0 . 9 8, M(iM n , C r , F e , M g , Al O v^-f * 20 



fflS^KNo. 16, 17, 18, 19, ZOthtZo 
[0 0 8 2] ttz. 3 Jfcfl* fc LTiEK- y ^ JUOjjc* 

8 o : i 5 : 5 id K 

5 /a mO^&SS-^'ffc^N io.soCoc.isMg 

0.0S (OH) 2 0iffi*jf'5-'^Jl'-3/N>h-77 

[0 0 8 3] #tj*T-^--yy;W-3/<;u h--r^^->H7 
^^^ffc^^TKmfb'; A t L i t N i + C o + 
MgOtWl. 0 4 : 1 \Z%2>i o Kzi-g-u SMb 
^BJTFl-is^T 8 0 0"C-C1 O^f^MLTL ixN 

io.80Coo.1sMgo.osO2 (x : 1. 1 O^J^O. 

9 8) ££-j£L, fi-SLtl* 
ffliS^SN o . 2 1 t LTto 

[0 0 8 4] j|f>Jiy;'Jf5Aft-7 ^-rr/^f 
mVfo<r>1fo&* (« 7) K*1" 0 
[0 0 8 5] 
[S7] 



Ho 




(U 7C 


£ IS 

(%) 


3DAETF<D 


±mn<o 
& & m 

(crf/g) 
10-200A 


16 


4. 28 


Mn 


5. 4 


0. 00035 


0. 00648 


17 


4. 52 


C r 


5. 4 


0. 00028 


0. 00519 


18 


5. 35 


F e 


4. 3 


0. 00031 


0. 00721 


19 


5. 5 1 


Mg 


4. 6 


0. 00033 


0. 00717 


20 


4. 65 


A I 


4. 5 


0. 00039 


0. 00867 


21 


4. 68 


C oi5X^ M g5% 


5. 1 


0. 00034 


0. 00667 



[0 0 8 6] (^8) IC, 1 6-2 0 0 

[0 0 8 7] 
[SI8] 



40 



No 


a m s fi 

Cm A h) 


(mAh/g) 


(%) 


16 


6 0 7 


17 5 


9 1 


17 


590 


1 7 1 


92 


18 


5 9 1 


17 2 


9 0 


19 


6 0 5 


17 6 


89 


20 


5 9 2 


17 2 


88 


21 


6 0 3 


174 


92 



[0 0 8 8] (*7) , («8) *»fe«6*4J:?l:, 
No. 1 6-2 lO'Jf-^A&^-y^K-fb&li, v» 

50 *U«#ffeaa*li 8 0 %£Lhtf>&#44M£*jj*Lfco 



-9- 



V 



(10) 

17 

[0 0 8 9] tfc, mrfe^fifc^vMifc^LTiJlK 
CoWCtMn, Cr, Fe, Mg, A 1 $v>*UJ|b] 

[0 0 9 0] (HJS^5) (MUMS) fcU, (HJfe 
«1) tffflLf:No. 3<0';f>All^-"^)l/SEfl: 
tifi«i:UfIL, No. 3C5«10 011I5 

9) Kjj*Lfc»ft"C»'&'U N->^;utTa'J 

[0 0 9 1] 
[*9] 



No 


ts & n 
m a tt 


m m *t 

M ft it 


i* m m 
i t tt 


A 


10 0 


0. 5 


5. 0 


B 


10 0 


1. 0 


5. 0 


C 


10 0 


5. 0 


5. 0 


D 


10 0 


1 0. 0 


5. 0 


E 


100 


15.0 


5. 0 


F 


100 


3- 0 


1. 0 


G 


10 0 


3. 0 


2. 0 


H 


10 0 


3. 0 


4. 0 


I 


10 0 


3. 0 


8. 0 


J 


10 0 


3. 0 


10.0 



20 



30 



[0092] ($10) cm?feA- j <D^n<omm^ 

[0 0 9 3] 

imi o] 



#Sf 9-2 3 19 7 3 

75 



No 


tt JH S fi 

(mAh) 


(mAh/g) 


<J*) 


A 


4 9 5 


14 3 


7 3 


B 


5 7 1 


16 5 


8 2 


C 


5 9 8 


1 72 


90 


D 


6 08 


176 


89 


E 


5 1 3 


152 


81 


F 


294 


8 6 


4 3 


G 


5 6 1 


16 1 


8 1 


H 


6 0 3 


176 


84 


I 


5 8 1 


168 


88 


J 


5 2 0 


154 


9 4 



[0 0 9 4] («10) ^W&*4J:^:, itttl 
TFiS^JU o o»*3|U::*f-LO. 5 t^&v^rfeA-eti 

m®&<7>WfmZW 1 4 3mAh/gt#tt:/J^ < 

ttrt&B~DOi:-?i;^M*a ? l--l OS 
2mAh/gt/h?< io/:. 

[0095] wmEZti-mLiEUfciwimirzt. mm 

[0 0 9 6] 

[0 0 9 7] J3LLO***6, *«*tS«iffi^Sl 0 0 

sfiaucatL i-i om»sc-c*-&^ t#Si Lv>„ 

[0 0 9 8] ^U**#J*S:ttlttfciB*, ^*^JSt5 s 
Still 0 OSTOKftLl. 0 i:^tv^m?feF-C{±fS 
^K^)flJffl^35*8 6mAh/g ir^fltK/hS < &oTV> 

Ktz 0 mmmmi) s 2 . o w±^m?feG-- 1 -ct±js.«p$!i$ 

ii:* ? t>35^ 0 tfc, ^*SJ*^ S 1 0. OSSS&Olgrfe 
J-Cli. T&lzmtoftmM&W 1 5 4mAh/gi/h?< 

[0099] i*ii±, ftmnRfc*?^ w.ttmzm5-L 



-10- 



(11) 



#^¥9- 2 3 1 9 7 3 



19 

[0 10 0] ^±.<r>m^h. *S»SU*li«feKl o o 

[oioi] mmw6) «ft««6) tut, gftg 

t LT (HMfJD tfiU:No. 3 0ffif5«£fflv> 



20 



6. 1. 8> 2. 5, 3. 0, 3. 6. 4. 0 c m 3 & 

[0102] (Stl 1) Ut?K~POl5^*SS£^1-o 
[0 10 3] 

[fn] 



No 


(if) 




(mAh) 


m to * 

m m 

(nAh/g) 


« & & 
[3 £ *i 

(%) 


K 


1. 6 


2.8 1 


5 7 1 


16 3 


8 4 


L 


1. 8 


2.9 9 


6 0 2 


17 5 


9 1 


M 


2. 5 


4.13 


606 


17 4 


9 0 


N 


3. 0 


4.9 6 


60 5 


17 6 


89 


0 


3. 6 


5. 99 


60 1 


17 5 


9 1 


P 


4. 0 


6.6 3 


6 0 3 


17 4 





[0 10 4] (Si l) ^t>^t.Mi^:, IWi 

[oio5] w±<7)^*.t m^M^w,mmm 

H?tfe#*l AhS/:D 3. 0-6. OcmVAhtab iSS 



[0.106] dt*«7) t LT, S®R 

fciESSfcttfflU WtLT (S12) fTK-r^a 

[0 10 7] 
[*1 2] 



No 


E C 


P C 


EMC 


DM C 


MP 


Q 


10 0 










R 




100 








S 


80 




2 0 






T 


2 0 




80 






U 




80 


20 






Y 




20 


80 






W 


50 






50 




X 


5 0 








50 - 


Y 


2 0 




7 0 




1 0 


Z 


2 0 






7 0 


1 0 


AA 




20 


7 0 




1 0 


AB 




2 0 




7 0 


1 0 



[0 10 8] (3E1 3) U«ftK-P<OWJgfcft**:75 50 i\ 



-11- 



02) 



#M¥9 -2 3 19 7 3 



21 



22 



[0 1 



0 9] 
3] 



No 


(mAh) 


(mAh/«) 


(%) 


Q 


4 9 2 


14 3 


81 


R 


. 4 8 8 


141 


8 2 


S 


5 9 8 


17 2 


90 


T 


60 7 


176 


82 


U 


599 


172 


84 


V 


6 02 


1 76 


83 


w 


589 


171 


82 


X 


6 0 2 


17 6 


8 3 


Y 


600 


17 2 


86 


z 


60 2 


17 4 


9 1 


AA 


6 0 3 


17 1 


84 


Afi 


6 0 7 


172 


9 2 



10 



20 



10 lio] (gi3) i^M^MiTi:, l»«<o 

S«* f EG t L < liP C*«»T*41*Q, RT*I± 
ft^K^flJfflsp^l 5 0mAh/gtl.Tt'h$<5:o-C 



[01 1 ll i*LK*tU :r.*-V> h & L < 

(± -/new*- - b U*+ Lft«Jb*-C^4: < t *> 
2 Q%&±.<r>Wkz-*7-)l> (EMC, DMC) 4L<li 

(mp) *^iaL7tmrfes-AB-ci±v^-f 

[0 1 12] J£UlO«*J: **«J»iSO*«|tl±if- 
V-v*-***- h L < li:/nev Hz** 

ft-*-*- h tL(|±xWfA-A-^-h, §A#C 

[0113] (jttt^f i ) (tt&m 1 ) tu> 

LTHJfe^l fc WKK 'J 3 
/tA'fHfcftWNo. 2 2£-£-j&L/.:o W&iifc— 

h^mfbtlO'ft* : a.lS;«±L i N io.ssC o 
o. is O2 Tfco fc,, 
[0 114] ^J&S^fc'J^A^-y^-n/™/ 

[0 115] f^Jifc^ffAl^-'^^-n^h 
BMb»«>«4* (fU 4) 
[0 116] 
[SI 4; 



No 


5JL *| 


* y 7* 


it 5* 


a R3 












IS SI 






is # a 






(g/crf) 




(%) 


Ccrf/g) 
















10-200 A 


22 


6. 0 


2. 45 


0. 2 4 


1 5. 1 


0. 00014 


0. 00093 



[0 1 17] No. 2 2W'Jf')i»I^7')-*-r/x' 
[0 118] (il5) CNo. 2 2 0'Jf')Aa^- 
[0 119] 

[* 1 5] 





*a m m st 

(m A h) 


(mAh/g) 




22 


5 0 2 


1 46 


6 2 



[0 12 0] (*14) , (3S1 5) ^feWfe****-? 

3 0 AJ-J.TO^P^^»lt^l 5. i%fc*£v»fci& 



^«-fr*»fbW t > 2 ^ mJeHTO— ^feK^ Lfctt 
[0 12 1] ±E**«*-Uv»TttR«SBO*«l«rfflv» 
[0 1 2 2] gK, ±lE*tt«fc*SV»-r**KliJIM&* 



-12- 



(13) 



<$m¥9-2 3 1 9 7 3 
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[0 12 3] ttc, ±E*Jfc«U4SV»T*«Wfk fC^x 

e & »; *■ 9 a * t-e i> mm^mm <o 

[0 12 4] 

Err* c t tc j: i) , jgj^fiT^m^-eojSja^^li 



i0 



24 



[01] **i(6t?!li3j;O f tt:KF!l^i3»t*R«fflm?tfc^ 



1 




2 


mam. 


3 




4 




5 




5 a 


IE® U — K 


6 




6 a 


h 


7 




8 






-13- 



